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RATIO 

(57)Abstract 

PROBLEM TO BE SOLVED: To bury an insulation film in a region 
having fine line width and a high aspect ratio, by a method wherein 
th insulation film is buried in a multistage between conductive 
lin s. 

SOLUTION: A step of burying an insulation film between conductive 
lines 42 is made in a multistage, First, as a first stage, a first 
insulation film 46 burying between the conductive lines 42 is formed 
on the entire face of the conductive line 42 and. a semiconductor 
substrate 40. In this first stage, since a void 48 occurred in the first 
insulation film 46 is eliminated, the entire face of the first insulation 
film 46 is etched as a second stage. After the void 48 is eliminated, 
a second insulation film 52 is formed on the entire face of 
resultants as a third stage. According to this method, the void 48 
occurred in the first insulation film 48 formed in the first stage can 
be eliminated in the succeeding second stage, and further a surface 
of the first insulation film 46 can be set in a state of adapting to 
form the second insulation film. Accordingly, the second insulation 
film 52 can be formed in the third stage on the first insulation film 
46, so that a void does not occur in a region where the insulation 
film is buried. 
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k-t&mm i izmm<r>^mf^m<r>m^m. 
[fff*H3 1 wmmmizwi i ^L^m^x-mm 
mm/a?* ycomizmkttLhz t &&mk-?&s§pm 
i ^&<?&m#mm<7>wmim. 

® i tmm*8i#tmz®&ts®\%X'i>& z t z&mt-t 

[ mmm 5 1 itriem 2 tmizmim 1 tensto^ffiSr 
Me^e^ >#^aj Lz^mmnx'fmftz&vsx' 
$>hzk sr^st -rs ^*^4 izim<7)?m&mw:<m 

im^me ] B?ie^3SPg{iHiriafi!t^j$^^!i tm 

t-rt mm 5 <rzmt<o¥&imwv>&mxm. 
lammi mmsiimmiMt&2immtBP 

SGSt, 0 3 TEOSE SACVD BPSGI. 
SAUSGMOTDP CVDm*K)%&Wtfrt>mW. 
$ I ^A^— >X'tb £ .1 i £1#t&fc "T £ HWc« 6 

[m&ms] mmmitmmt L-a&bti&BPSG 
Bit m&&2immt txmbit& bps Gmn&«* 

<0MS*t*6TEOS, TEBIU ( TMOP(7)7n 

-mznmwzBf&t&z t zmik-fz>m?mt l z7 : s& 

tlt*3S9] Baffin liffeJiffijfcL-n&bft&BPSG 
KteMBTEOS.. TEB&tfTMOP^n-JpSr^ 
«13. 0~17. Os lnu 9. Os lm-20s l 
mRlf4. 0slm~20slmfcUM«;i:J 

mmk^&m^8izifficvm£ftmm<om3k*iii. 

[ff*JI10] BuiaBPSG)g}±5 0 0A~2. 00 

o Ammcosf. zx'M&tzz. t -t&mzm 9 1 

[ff^Jill] ffl2S2^JStLTffii5^BPS 
Gti|9leTEOS s TEBSj;TMOP<07D-f^ 
* 1 3. 0~1 7. Oslra. 6. Os 1 ra-2 0 s 1 
mSO/3. 0 s 1 m—2 0 s 1 mlzLX&ffcth Zk£ 

[|f*JS12] B?teBPSGJK{±6, 0 0 0A-1 

o. oooAms&mzx'Mj&t&zkzmmk-r&m 



imm 1 4 ] trf^te^x^f-^'-y 9\iT)^dy^x 
(Ar)i7-;S^ (F) Sr^-XfcfS^Xv^ 

M^e^rfflv^ z t zw&k-th mm 1 3 tissue 
[ it^fl 1 5 ] mes 1 wmumi/mmtttf 0 . 

10-0. 1 5fc=5r£^T-CJgj£$*i£HDP CV 

[1133116] BSI2HDP CVDffiHil, 00 0A 
—3. OOOA^OJS^-C^fRSft&ifcSr^at-r 

sif^i 5iZimn^i#mw<?)$mmti. 

i mm 1 7 ] fiiem 2 ites«««aa'j/^*ifc* f 0 . 

1 5—0. 3 3£3r£-^T-m£3ft£HDP CV 

d kt*> si't^^a-r* if^s 6 i,zm&mmfr$i 

1 mm 1 8 ] mmm 1 te^^co^Biix^ •? y ? y > 
y?ns.ximzixz>zk zmmk -r&mm 5 izimo 

i mstm 1 9 ] m&Wi 1 &&$&<r)$mi> i TJ^ytfx. 
(Ar). mm#* <o 2 > % ggt#.x (n 4 ).ry 
^e-r*-x (nh 3 > . m7-Mt&mtr* (cF ( .)a 

t^^^x (C 1 2 ) £*)%hmfrt>W8l2titz^-tti 

A^-^mmLx^-iy^vyy^nhzk^mmk-r 
h m mm 1 8 &tm<r>^mm<r>$mxm . 
1 is^b 2 0 3 fjffi^ •? y ^ 'j yrttx-wmmjw 
i&mwinjj k-mmwcmjHt 500 w— 4 . 0 0 owts 
& .r k imkki-&m&m 1 8^fE^<o^^g<??is 

1, 0 0 0WgSTJ)Sif:£-^fai:-rSiS5RJS2 0C 

>yni±45- -55- x-b&zkzimk'r&wmm. 

1 8tcIBi80^fl^^^iS^. 

=--fr$xmi-th z k zmw. t -r * mm 3 tsmo^ 
imm2 4 ] ( a > ^*s^±ty- h ?j y * 

BtfL-tZMSk . 

( b ) luiay- Vtf*I5f£$*tfc¥S#g8i;£®{:: 

frtey-h^-f ycoiasriia^i hdp cvds 

( c ) itriay- h 54 >*^aj L=5:v>®fflT-t5ie^ 1 
hdp cvDmp&mzt&M-f&fmk. 
{d)m^mi$tit:mi hdp cvd^ic 

§12 HDP CVVmBfct IfflSSiittsZkZ® 

mk-tzxmttm&owmmii. 

[H3SS25] mty-hJ'fyiiO. 15vm&.T 

<a&mk 3 : 1 tsihnmiut^-r 5 i 3 iz&tfi-th z 
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ca^Ji2 6] frie^i hdp cvDmumti/ 

mmittfO. 10-0. 1 5£&5^TTJgj£$it£ 
£ b Stt&fc f *«»f 2 4 fcE«O*SI«c^a<0SBi 

[f9*H2 7] h?ESP52 HDP CVDffilli&M/' 
UattfctfO. 15-0. 3 3{C^S^#Tt*^$il.S 

- 1 * ^t-r 319*35 2 4 fcie»0>¥*tt£@B0>8jg 
#16. 

[f9*3S28] frieiSl HDP CVDIg^ffiA! 
TiU=f>tfX (Ar), &Sg#X (0 2 ) , ^g#X 

(n 2 ) , ry^-rtf* (nh 3 ) , wy-yftmrnx 

X(CF 4 ) 3&V«S5^ ( C 1 1 ) i "5=3:&»*>feS 

c t *#sfc-r5ii«ia2 4 t^a^awfcgittosfjs 

[§9*3f2 9] «TE(b) Sr^L (d) ffl&\i4 y+f 

[§9*333 0 ] ( a ) >s 
mm- htm t. 

{zemm^m^^ xomzw&tsm 1 bps gikstjb 
( c > msemn&j't ytfm&Lz^mwnx'imi&i 

BPS GIBI^ffiSrifcEtr. . X ^/N'.y ^S&pgfc . 
(d)|?IEmi BPSGJgt<?>£tSk:iS2 BPSGI 

[f9*>331] fTiaigl BPSGffilliTEOS, T 
EBStJfTMOPfl7n- ^Sr#^ 1 3 . 0~17. 0 
slm, 9 . 0 s I m— 2 0 s 1 m&tf4 . 0 s 1 m— 
20 s 1 mlzLXBmZZt£imb'?&mm3 0 

[19*3332] fffBSfl2 BPSGIIiTEOS, T 
EBaiTTMOPCD^n— 1 3 . 0 — 17. 0 
s 1 m , 6 . 0 s 1 m— 2 0 s 1 mM 3 . 0 s 1 m— 
20 s 1 mt=L-cm-tSCli:^^i:^|S*^3 0 

[19*333 3] Hijl2Sfc*x.yf-M'-y^(iT/UrfV^X 

-rc t itmt-thmm. 3 0 tiBKco^fl^a^ 

[19*333 4] frlS(b) Sr^L (d) g»li>f y*T 
J-f-x.jTXX'fto Z b Sr1#Sfci:f£f9*333 0 KIBSBO 

[19*333 5] (a)^««U;l:M,yf7^ 



tzm&tsm 1 immzmm-hfmt . 

( c ) fire* 1 »MiK<^3pSrfifeSl LffitESI 1 *6*i&<0 
( d ) ffiEff 1 ttlKigLheilG h U>-*-5W VSrifiitf 

[19*333 6] t!TfEmia^B2^g]l(i:#^BPS 
G$L O a TEOSI, SACVD BPSGI. S 
AUSGMOTDP CVD^«t05rSP*^M»iS 
iTJt^m*>-OT-*l» .1 k 2r#Sii:-rsI9^S3 5 £ 

PSGH(±-5-^S^4T'J)STE0S, TEB&tfT 
MOP«07a-^§r#-<? 1 3. 0 — 17. Oslm, 
9 . 0 s 1 m— 2 0 s 1 mR(/4 . 0 s 1 m— 2 0 s 1 

[t9*>33 8] tmm2immbLxmbii?>BPS 

Gm\zz<Dmsm.mnEos. tebmtmopw 

7D-$J#^13. 0—17. Oslm, 6. Osl 
m— 2 0 s 1 mM3. 0 s 1 m— 2 0 s 1 mtLTi 
l&-t&Z\ b ZWStb-t Sf9*>33 6(-|3a^^{*^g 

[19*3339] mzmiimmbLx&frti&HDP 

CVDHi»|/HSMO. 10-0. 15t^f, 

■syrF-e^stis £ b *¥i® b -t zm&m 3 6 tie® 

[19*334 0] mz&2immbLxmhti.%HDP 
cvDmimi/mmittfo. 15-0. 3 3x-*>& 
^ft-Tx-m^tihz b zimb -r zmtm 3 eizim 

[0001] 
[0002] 

-ttcb-h. mm£?4 yemmbmrnit (aspect rati 

i^i^tc^rWf, mW&yJ y<r)Wm&% hlz^lz 

Ltiw~>x, <stm i mfcmwizi3Vhmm& ; 7 
4 y*tm$it&Fmi±z Mznmzzz. mm. z<?> 
mmtmm&yj y<r>m<rmm^mmbwmit^-t 



(4) 



Wm^-l 1-1 769 3 6 



[0003] fmzm<iakmm®t£S:irf&'*? 

->fMZW&tJ®mmt UBPSG (Boro- Phospho- 
Silicate Glass) m^Hi^yyX^m^it^ 
}!i£3tft (Chemical Vapor Deposition) l,Zi.->XJ8& 
SfWdl (HIT. HDP CVD&i&^S) 

[0004] m&%m&kmwmt*?i-?h®mzw5L 

(US5.278.103;" Method For The Controlled Formatio 
n of Voids In Doped Glass Dielectric Films ", Feb. 
26. 1993. Jan. 11, 1994,11 of2,140&lAIS5.656,556;" 
Method For Fabricating Planarized Borophospho sili 
cate Glass Films Having Low Anneal Temperatures, J 
ul. 22.1996,3 of 2140) fcrfBSJSft-O^. 

[0005] i<7>+, ®%<7)ftmmmmw&ztuz 
figstis bps Gm&ttz&i&ztiti bps Gmz y y 

BPSGM^ltfttS*', £Jl<OBPSGfflitf>r-' 
-ey^jSJSSr^S i 3 . 

[0006] tm$IMfc]H8flUt**?ftfiKW£4I& 
trtMWfcLTHDP CVD«(SrfflV^*ffittl 9 9 
6*1^20-2 1 BfcJB«S<XJtDllMIC Conference, 
P116— 1231C" Plasma Modeling Using Level Set Metho 
ds "fcu30gTlf!]^$*VCV-i.&. 

[00 071 -J, BPSGi^HDP CVDffiJJW 
l£X\Zy*y??X. (Spin On Glass ; felT. SOGt 

ffiJii^^ ? F— (Yutaka Kudoh) ^(=«k OThe Inte 
rnational Conference on SSDM, P290~29 1 IZ ffljjk £ tl 

[00 08] zn*o%$mmilz£ZlSfflWbZtt 

h**?->ff>raizimm&M&ttimi±m%& ! 54 via 
<?Mm& o.i5m mjyjiT* o , ^me 9 -f ^oim 

[0009] l*>u ssmtt5-f yiskoiarasi:*stt5 

jgeut*f3 : Usui***:*. mBmneiHiQiie 

^■C, VOiaWBiatet^fcS&tri: 
[00 10] 

^ii@*>*o. i5jumOT 



[00 11] 

*56^«&<aj:3&^£*aflfci^mifr 
[0012] ^««8LL(cBr5t<OSWIi:|g 

[0013] mmm&yj ymtmtnmau^ 

0 . 15^ miaTXtf 3 : 1 JjLhT&S £ fc 2 L 
{ 0 0 1 4 ] ttEfeltJIlM:. ^l=5rV>L®3aPfCOTe 

Mass i famimmwit^ xrt&tzm 1 

ae Bare* o , neff 2 g?g«ii?ia&igtt 9 -f >*<sg 

*n-&8Hrrft 9 . nraefli3SHiuneitxisnftfl$i 

[0015] mss 1 <SS1»* Jt«S2tt«K{i, B P 
SG$ X 0 3 TEOSE SACVD BPS Gflg. 
SAUSGJS&tfHDP CVD««tO«r*»4»feaK 

[0016] mm 1 Atm2tmmi»*mmito»0> 

7U-$ (flow ratio) *m%h J: 3 KLTJBjfcLfcB 
P S GJR-C* SittfjfiLK 

[0017] mmiRT/m2&®miz&«ttm%z>m 

tb/W&VC. (Etch/Deposition Ratio) TJBbKL^HD 

[0018] ne«2 s®TMeig i imwk<n$m\t. 

Sfctx-yf-A-y? (dry etch back) j?££M±W>y 
sputtering ) Jn8;X*mZtl& Z i A<# i L 

tfA (Ar), Igg**.* (0 2 ) , WmtfX (N 2 ) N 
TV^-TijX (NH 3 ) > 07 'yffc&g&tf* (C 
F 4 ) , fttflUMr* (C l t ) iO*«S*»feWl5 

[ooi9] mttmmrnmzmtfi-f&ttiz. 

[0 020] -Tttiify. ( a ) #g#S«±tc:j9r£«0& 
«t«BIJt**^*y-h?-fV*«ttW-*. (b)M 

lagmft^ffitcitney- h ? -f >^ias:*Bitf^ 1 h 

DPCVDB5t»(W"*. (c) UEy-h^-Yy^S 
aiS<t=5rV^J:3fc:t9feffilHDP CVDK^fflfrl* 
JW* . ( d ) mm 1 H D P C VDK^HtC^ 
2 HDP CVDMSr^JS-fS. 

[0021] «n^ffinflH^sttt-«^«>ic, *mi 
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[00221 -f Srfc-fc. ( a ) ¥9*£«J:(c*1Ktt? 

a . ( b ) mi&m&mi,zmmm.&7 

-ocomzm&tsmi BPSGjg£jBi£-f6. (c) 
msmw&y * ytfrnm l% k ^wm^vmm i bp 

S Gii^S £S££X -y ^-M* -y . ( d ) flTiaJS 1 

BPS GJSc0^ffi{C^2 BPS Gmtl&f&tZ . 

[0023] *&m±. mn%&®t&wmt&irrz 
mmzimmzM&tJiTmb tx^w^am^hz 

[0024] 

*wn<D®®fi<TX'm&i-z>mmizm£zti& z 
[oo25] *m&9mm* %mfr<w*m*im 

ammo- _tar fcft*te«s#ifc»&, i^Eab&Js 

[00 26] gllgitfeM 

[ o o 2 7 ] 01 stumor ¥^#:s«t4 o±.\,m 

tttt?4>4 2 W!§Zmm&74>4 2li. 

94 >'£JI3£"?~&fflIDi8^7 4 V (inter-connection 1 
ine) T£>&. Ml^Stt^-f ^4 2<?)ffllffiC^— 9" 

itfctjv^r. 7-f>-ra<!oiafa4 4t«iait»i^8ijtRB 
4 4ti^t=istTfK<47t<*tt<mT#, •eofflsi 

JftiffifiSrlSlfc&lrt. IMBratt?-* V4 2ISlaiaH4 

[0028] . Mraji^ii!icinHm£?4 
y4 2Bi*aatr«iiiit»«w-6. mmwiyiv 

4 2nolflH4 4 fc*<»mJbftWtt?&<X<*vi* 
-£\ «i»iWE*Wt9-f V4 2H<0iaPi4 4 A«0 . 1 
5jum£LhT*»O*<0«^ifc*«3 : lfilTTftS*^ 

y 4 2 SKr^K^mtfCl fc & . 
[0029] Rffl. ■msmX&'i >4 2I5<WEM4 4 



t znMmik&uffix-&\.Wr£. mz.im§imn&74 

V4 2ScO^Pi4 4*'0. 15*tmJaT, m±L<li 
0. 11-0. 1 5um, $4>»=M4t<«0. 12w 
■t *<9l88!lfa5f*3 : 1ELL. H4L<«±3 : 

1—8 : 1, $4.fc^4L<J±5 : lffcS^. Uffi 
#Wt5-f V4 2|SH=^K*SatfXg«^SKT1fi 
U*. £#iJcJ:9, IWaWtt?* >-4 2 

[ 0 0 3 0 ] JUMWc, H2$rl*Ua4*«HU HE 

mw&jj >4 2WcteMfraatr»fwxwi. « 

l«rt*L*3BWrfr3. 

[ 0 0 3 1 ] H 2 MHWiitf. HuffiSS 1 RHKi. mfle 

saett^-f v4 2 t¥^ms«i4 ocv-gmizmmmmz 
3^>4 2ia*aiit»miiefiaK4 6 i»SM-*gB»c 
-cDt#, n^iietiR4 6ttnaBnM£?'f 
^4 2iac»*«»(=aii4fLS . fiiem 1 tessu 6 

J±, BPSGH. O a TEOSS. SACVD (Self 
Alignment CVD) BPSGI, SAUSG (Self Alignm 
ent Undoped Si 1 icateGlass ) ti&BdfH DP CVDi 

[0032] BfUBSIiaSiSK 4 6*«^1 BPSGiT 

Btf&ti&m&. totem BPSGminm-zmitt 
fS.ttcr>7XD-mz£iXJFt%'®i. mx.&*vm (b> ^ 

M (P) <75±fl)cfc^;b&. raTOtftO&ftJMzJ:-? 

•cMiem i bps Gmnmmmtfs&bz . flriem 1 

BPSGHi. -5-cOffi^i)-C-3bSTEOS (TetraEth 
yl Ortho Silicate) . TEB (B (OC 2 H 5 ) 3 ) 
RXSTUOP (PO (OCH 3 ) 3 ) <07n— 
1 3. 0—1 7. 0 s 1 m (standard liter/minut 
e) , 9. Os 1 m— 20 s 1 mRlf4 . Os 1 m— 2 
O s 1 mlZtc&XoizLX&fgL-t&Zkfitmt. U\ C 
mmmi BPSGK<i500A~2, 000 

[ 0 0 3 3 ] *: t Mem 1 tUIR4 6*?miE^mtt 

Stt5>f >-4 2iaofSHi4 4*«1af5L^ i 5 fctt<TH? 

ie^mtt^-f v4 2<r>MW&j?&\vzib, mwm&3 

>-4 2Hfc«a**lfcSIHeiHi4 6fciK-f R8tf 
£t*. MBjK-f K4 8tt, lgl|fiMiK4 6J:'3 

mmmtfmvz#>. msm 1 ^»»4 6 1 t«s^mtt 

9-^V4 2T^-V"'^^* 1 «^$il$^, ^f^/t^^ 
<0*Y^^>'X**fi<4r4. £ttf=ftv>, ¥^f*^S 

hmis. Wfctf-i H4 8CJ: 9R£Lfc1tK*ra?<f 
V4 2H(c:7-'J -/^* (bridge) ^UJJi, WSBOnCtt 
7'f>4 2*i«SI^3it4^g-A5J>&„ L^*>'oT. 
SWE*4* K4 8ttffiO(^<ii:*»a4LV\ 
[0034] H3 Sr#«W*.tf, HtfifiS 2 gpgtimff fi^ 
■f H4 8fcK9HKfc*fc. HUfEISl«^)^4 6C5^ffi 



(6) 



1-1 76936 



6 z^ik^m <o m < tz#>x'\±tc < . finest i 4 6 

taBAShfelW H 4 8 S-IX 0 BfK JWO-ocD^&fc 
L-CHitTS. UttfoT. JirlE&2'Jl±. 151 E3S 1 ffeitk 
m4 6tZ&f&21xtifmiX4 F4 8£]R9B5K;gjgfc§| 

jfe-rs. una--^ }M8**£t£{ag<i. Mamifg^ 

ffi4 60^$(=J:-5T^i>S. miEtf-f K4 8li. huE 
miffi^K4 60JP^^J:- ? -CB!(fe^mit5'f^4 2^ 
^{S^m^^tS. firiBtf-f K 4 8<i, °Ttl=5: 

& o sriem i tmm4 e <?>±MizQ.m-t> z t l 

v*. vKOJ®^. §51 EMM;: ± Omiia^tt^-f >4 2 A* 

staj-ta«rfc^<t?ia^ K4 8wsi£& a* 

-t-££. L^oT, «rE^lS|igTluie^l^^4 

[0035] mmmco-r>co-jimb lt. mmmim 

fTiei£SX.yf->'N*.y^(iia:W7-yh (W) . Mi L 
<<44 0 OW-6 0 OWcO«5TCHJfe^5. MBtS^x 

son. meswra^f >4 2£toj]l&^ 

tSflL MSrett? -f V 4 2 fgT'tf >f F 4 8 Srffit 0 lifs^ 
^miffi^M^->'4 6a*^BKSaS. BfifEie^ 
•yf-A-y^Ji. TiVzlyX*. (Ar) fc 7 -y^Stf* 

(f) ^-xftsT-^xw-^^ffifflLTHjrr 

6. 

[ 0 0 3 6 ] 04 3r#ffi?tfttf . ffESS3IB8gJiirErf 
-f K4 8£JR')I&V^ : I£. •5-cO$S^!fe^ffi^2ffi^M 
5 2^^i-Sg^T'*>S. tHES&2*£tlI85 2fi. B 
PSGl, O a TEOSI, SACVD BPSG 
m. SAUSGBS&tfHDPCVDiUrOSr&SfA^gi 

igyg4 6. 5 2A«fffB^4'*^)il«Sit^ffiS^I.« 

*ftl£884 6. 5 2tt^2;ri*ll-&&tiI8T^j£Sft 
*ifci!pl*U\ HuEJPS2tgja885 2#H2 BPS 
GiTM3*li«*. lwESB2 BPS Gftgli-5-OfS 
#T&STEOS. TEB&l/TMOPSrS-/? 1 3 . 0 
~1 7 . 0 s 1 m. 6. 0 s 1 m~2 0 s 1 mRX/3 . 
0 s 1 m— 2 0 s 1 mgl£07D-$f7D-$-fTiB 
fifc-TS., f*E552 BPSGIIJ6. OOOA-10, 

oooAsacoj?$T^-fi.. m4ismzmiRxsm 
2tmm4 6 . 5 2tfm~%tmmmx'Bf&zti?>i§ 

4 6. 5 2lfl|0!)ttmi3I*l&V^ . fliEfS2igig 
[ 0 0 3 7 ] 04 K^Lfc J: o K. *9ftW)g 1 XMftl 



[QQ381 m2mmm 

*&wv>& 2mmm\zmE*mi<?)m 1 nffi^t t < 

bs* &M&\,z®&ts*mw&m.<nw&-x&* mmi-z 

mmemmwmjmzmz-th . 
[0039] m5^Lm8^wM<om2mmmi l zi 
hmmc®.t&t ■mwmittt-th mmztmmzwkts 
-tmzwimzTK Lfzmmx'h s . 
[oo4o] m5*mmthi£. s 4 &m 

ffl$b 7 < -iVYmHiz^Ltz^zy s -yUHfWWc 

6 <^atc y- b «-a*6igi®^fo*, , y- h x^— 9- 

5 8Srm-rs. ffiffiy-b^— 9-5 8Sr-t-^*y- 

>5 em^mbwmit^zi: -oxmtt&miy- 

Y=7AV5 6ffllz$mm*WLtsXnimi>&. Ztllz 
-P *>X iiWHEM 1 SgWC!¥i£ L ttX-m*®-? 5 . 
[0041 ] OT, ttttr««ffltt. -iffiy- b 5-f V 

8 ^I<OHRI 6 0i<0. 1 5 m rnJilTT* •? . -e^fg^lt 
#&%<Xi>3 : lWJhtfOfc^. ^SPgTffie>-*-h5 

[0 04 2]—*. HulE^-h^^— *rSSim&L2tl 

tz1k. y-Yx^~v5S^>fsmeo\iT-f)X:o. 1m 

mJJlTT\ -tflSJAPTO. 1 2umW£b%&. tK. 

may- b *^-v-5 8 zm&LK&. mu^mwrnm. 
5 4±.i,zm^ixftmiy- vuysety- vx^. 
-y5 8X'%2ti&y-hmmm<7>isz\Z4 , oooa 

mK k % & . litSlfWc . ME^HeSK 5 4 ±te«®iit 

*«3 : itUi-c-j)&y-h^«!K!i*^$iis. mzy 
-h7jy5 6mzmmmzw&tsxu\z. mi^v^u 

^ 3 ffigfr t>%h2>m£JMX'h h . 

[ 0 0 4 3 1 E6 s#stfiif t Btriem 1 s^»4. 0 5 
^^m^Mizmuy- v =54 > 5 6 lasrs&frjjs 1 m> 

gM6 2Sr^fi£i-i.aP a 4 Tj).|». icOi:^. Me^'-h 
7 y 5 6 raSr^tcSiitf^-CJi^ < SMi-mzMjk 
tf. l3IB^lS&ffi6 2(iBPSG^. 0 3 TEOS 
88. SACVD BPSGBS. SAUSGSiXt/HDP 
C VD88J: <0%&mfrt>mRZtiK^-mfr~r>X-mf8. 
-th1)K 3tm (filling) 1ttt$-#je^-Sk^. MIBH 
DP CVDB8T)ggt-ri,ii:*iMtL^. 
[0044 ] 1^11^8862*5^1 HDP CV 

Dm-m^ixh^. mie^iHDP cvdmji. 

^^♦ifc^O. 10-0. 1 5{C$r£>£ttT-Cl, 
0 0 0A-3. 0 00ASJS^JSS-C'BJ«:-r&. Mieis 
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1 HDP CVDm&ZcOHK&ftTTBf&ZtlZ 

tziz. mrnmi hdp cvdc^ vim&.~?& 
zb*m±T$. ¥&kLxi>memitmm6 2e)±m 

i o o 4 5 ] 07 zmzttui. %2®ffi±mem it& 
mm6 2<ry£WZAJ* v?V y?hxmm-zn.mx-h 

6 2<7)m\m\msi*><-v9 y >^*^^v^jt*«< 
y yyftizj: otsfcs. wex/** * y y^«4 5 

* feLh^v^lif^VW, 4 5' -5 5' <nm<W.£L 
[00461-J. fifE^yN- -y * y V^HJi. J*^ -y 9 

mmmxiimm&niik&mwmjitf-i-^x 5 0 ow~ 

4, OOOWfUgHSrSidteTT*. f5ie<ByiJi*m:fi fc 
5 0 0W-4, OOOWfilrttffS^ 

HWiafcfrfcr PJ-SrffiS: *f 4 i t & . ma 

ia^m*incomji«tB&i . o o owm&**aa u>. 011 
111. ffiSMJfflkMJj&2. soovmmx'&zm. nr 

IB^^m^UiSfBS 1.40 0 Yfn&lz%h X 3 Crt 
2.. 

[0047] fftaxyt-y ? y yfizmitl&tfAii. T 
jUzfy (Ar) , g?fg (O a > . ggi (N 2 ) . T>-=& 
— T (NH 3 ) H E37-y^^ (Carbon Tetra Fluorid 
e ; C F 4 ) mfi&m ( C 1 , ) <t 0=3rSP*^S!R$ 

[0048] mzx^v * y v^&m. 07 fcan- a 

Lt:&m<7)&ffiZ?i-r&m l lfcf*§^->6 2a« 
ffcSftS. B5ie^lffiMtffi6 2co±E5rxy?-y^y>'^ 
^yN' y^y^^SrlifJS-r&ittioTBoiE 

miife*i$t^:? , ->'6 2 &<r>mmtfm&z>mmzm& 

[ 0 0 4 9 ] 08 J#tmif. 353&PgliMfEm 1*6 
il2 ! *fLT^:V'.gp^$-aiitf^2ffi^K6 4 Sr^-TS 

meb2^k64«, msimimmme 

2£l§Jt<. BPSGI. 0 3 TEOSK. SACV 
D BPS GM. SAUSGMI^HDP CVDJKJ: 

A>\ 1912^-*- h***— tf"5 8m<r>1Sm6 0#*0 . 1 um 
aTVn^izm< . BufE^- hmJI*&J<7)*g«ifc#3 : 1 
JjUiT^C^Vn L*#oT, B5Em2f&»K6 4 
«i3e^ifftt* J g^TJ) 0 mam 1 MtUR 6 2 i: HU-Srfg 



^TS>^^2 HDP CVDMT'JBjS-r&it*^ 

i:u>. firfssg2 hdp cvDiti, mi/mmit 

#0. 15-0. 3 3fc&£^T-CJ&£-fSC:i:*<M 

*u*. jaa. B0tem2^tK6 4S:Tffl-fh;^s. ms 

"VCHDP CVDmxB$.Zh.h<r>XfflzdZ.-o<r)®& 
[0030] \^£TW%.L%fr-jtzi)\ *%h8»^1 

ai/^2*i6ffyT-, mam i im3fmi$j y*H 

f-i (in-situ) -fr&XTTOZttfXtZ,. 

[0051] msm&m 

mmi&v : m2mmmicJ:&yTmii. a^M/vti 

[00 52] 09#^L01 3Ji#?gi^m3§IS£0lHc 

tf#S;£KK»teSp L/Sffi?ffi0Ti> l>0 9 £#58?*. 
if, ¥3K*£8i7 0 £*Se«isSi 7 < -)V YUMs&St 

mm? h -iv Y^mzm^m^^- z> vvy 

+?4yi2t:B&th. m&huy^4y7 2iim 
%.<ryiiatm.®itzirt&. mti£. miyuy+^jy 

12\±0. 3 5^tmiaTfi0Si:^=5r<fct3 : lJJLhO 

[0053] @i o&oLiii 2£mtrtiiL mi* 
mw-mwi 7 o ±{c mis f-vyf7-fy7 2j aiitrja^ 

[0054] 01 ozmmttin. mims 
umd.?mikmm i o ±tfltrie ht->'^-5-fv72$ss 
Tmtmom i mm i a *i&m-h spg-cs. h . m 
tern i tmm 1 4 {±mi e bu y^- ? 4 y 1 2 Srss^tc 
iffiitf. mamiteis^74<±» BPSGS, o 3 T 

EOSIfi, SACVD BPSGS, SAUSG^&U< 

hdp cvDWiX'oKc^m^^mti^-rtU}^- 

[0055] ig2si5§<±> 0 1 1 izTfcti. 5 tc, unem 
l^K7 4'2rfi45Jl., m^bvy^-i yi2ncm 

IEmia^M74fc:tt^^ H76SrK0^< 

ffrism 1 tm.m 4 tfDafflSrjt(o*»(=^ss^rifbi. . 
■r^m, frie^i*^? 0±(=ME^ H 7 6 MR 

[0056] i^3sk<±, 0 1 2 fc^i -5 mm 

M^Kf-i tzm&& 1 16IIBP V - y 7 4 a iKtiffE h 

>7 2<oaa^nT=5rv^$-^tcffiitf 

m2tmm7 8ZB$.-tz>m§x-bh. £&%n>-&. 1? 
iemi&T/sii 2^g^7 4, 7 8imm%hmm!m 

sihAia^L^. H?fiem2Si@a^3aK{i, i?te 

^^^^T^tS. HMlSS2|Q*ffi7 82:^L 

tzt£*<D£M*fm*mimwL7 o<o%mtmi£tz> t 
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# *tTOHt«U* . H 1 3 {c^-f J: 3 l=. 0 . 1 5 >u 
mjaT^Hafci!'- : 5r<ti»3 : 1 J3Lt«««lkSr#t4tt 

[oo57] HOhmMzcasettn^BR^Lft. z. 

[00 581 Mitt. tiS§Bgil&Vm2 BPSG^CO 
^ftfeWciTNIB. TEPOtfX&fc'Srfffie 

[00 5 9] 

>izt&tmz®&tsz t #t-# z> . msm 1 s^t-irne 

tern i tmmvizffi&tm Lwtx , diesis 3 gwrw 
teas 1 ay£ig±fc us 2 «iik LmemKattmi 
*satr. me* 1 fmrwsm*iM&ti*fflmz# 

ii* . * * . fnen 2 HR-roc* 1 ig&si^atiift 

fctfo-C. HiiiaiS3S5fe a TBirte«^-K-f K#±t&v> 
J: 3 KffftSIB 1 £tt«Jb£fte)ll2i&ltlte»A-?& 
6. 

[0H<OfS#3rittBJl] 

[HI ] *«HH<OS51IISfi0llfc«J:6ai«a^Ki|Skilf«ffl 
»rB0T'&&. 

[02] *mi<r>mim&miz£i,mB%mab?sffl® 
[133 ] ^Hjjfiom 1 mt&miz£&®m%®.mtamm 
[04 ] 4&mnm 1 *M0K: £ «tt«i&iMk mam 



[05 ] *8ffl«>ft2%ft0K:J: S8fc»Srtl«kffiiEn 



[06] 2 nffiMfc i s affl^am t mm 



[071 *«BB<DS2HSfig!lt:iS8!^=5:»SfcS«f8! 
BrM0TJ>&. 

[08] ^HS^29atM<cJ:«tt»Q:lMlkiK«m 
BftB50Ti> $ . 

[09] 2|=SHJ<om3SS5SWtc<fcSgfcffl5:IS@f:^B} 



[0i o] *m&m3m&Mizj;hmm:iamtim 

[011] *3KB<>5s& 3 ^tfeW t i h W®te1M& t T&m 

®ittt-th fflg&z&imiis&ts-ftm zfmmzm l 
[0i2] *¥tmom 3 mmmiz x & ®m%mm t mm 

[013] *m&m 3 ^ffiwc i s^ffl^iMiiH t mk 

4 0. 54, 70 
4 2 : ««tt?4 V 
4 4 : 54 >|BJ<OHP@ 

46. 62. 74 -.mimm 

4 8. 7 6 : #-f H 

5 0 : (6*l7f'<-»? 
52. 64. 78 :Sg2f£Jii§S 
5 6 : y-Y^A V 

5 8 : y-h^— 9" 
60 : HPS 

7 2 : M/yf?>fy 

8 0 : JFHHtK 



[01] 



[02] 



] 



n 



i?ri£jri?r 

48 44 42 48 
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62a 
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56 60 56 ^—54 
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76 



-74 
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113] 



BO 




72 



-70 



II 1] 



112] 




72 



-74a 
-70 



-72 



-78 
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